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Introduction 
My father was a book lover and an avid 
reader. One of his favorite poems was 
"The Road Not Taken" by Robert Frost. It 
is a famous and familiar poem. The poem 
has become a favorite'of mine, too. It de~ 
scribes the choice confronting a traveler 
standing at a fork in the road, the choice of 
which road to take. The poem concludes 
by saying "I took the road less traveled, 
and that has made all the difference." 
In planning for this talk and this confer-
ence, I realized that all of us have been 
confronted with the dilemma of choice 
and that we, collectively, have chosen the 
"road less traveled" in our thinking, plan-
ning, management, and marketing related 
to pigs and pork. 
The popular, heavily traveled road in pork 
production is familiar. It is a faster, riskier, 
and bumpier road that often bypasses ru-
ral communities and many independent 
farmers. 
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Our "road" is a little slower, a little more 
scenic, a little dustier, a little safer. It is the 
approach of alternative swine production 
and marketing. It is a road consciously 
chosen for its long-term attributes. 
It is gratifying to see so many of you inter-
ested in this area. I believe that the ap-
proaches discussed today will result in 
better rural communities, better farms, 
healthier farmers, a better environment, 
and higher quality pork. I applaud your 
collective choice to "travel a road" that is 
less developed, less known, but has 
greater rewards. 
"Option" is defined as the power or right 
to choose; the freedom of choice. The con-
cept of choice is fundamental to this con-
ference, fundamental to alternative swine 
production, fundamental to sustainable· 
agriculture. 
"System" is defined as an independent 
group forming a unified whole. This 
could include a group of independent 
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practices or concepts forming a unified 
whole swine management approach. It 
could also apply to a group of independent 
farms networked to produce and market 
pigs. 
Swine system options include an array of 
swine-related areas, including housing, 
nutrition, breeding, manure, health, mar-
keting, and others. The discussions today 
will be appropriately wide-ranging. They 
will include hoops, outdoor systems, re-
modeled facilities, bedding, various feed-
ing approaches, a variety of breeding 
schemes, composting, and marketing 
niches and networks. 
Swine system options or alternative pig 
production systems consist of a combina-
tion of these areas plus keen management 
skills and superior animal husbandry or 
stockmanship. The systems usually are en-
vironment-friendly, pig-friendly, producer-
friendly, and commun~ty-friendly. It also 
is expected that the systems are consumer-
friendly, producing high-quality, whole-
some pork. 
The swine industry has been making head-
lines lately. It is an industry experiencing 
profound changes. In the Midwest, there 
are concerns about the changing structure 
of the swine industry and its impact on in-
dependent family farmers, rural communi-
ties, market access, and whether the indus-
try would leave this region. Raising pigs 
has been a key agricultural endeavor here 
for a long time. 
There are serious environmental concerns 
related to odor as well as surface and 
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groundwater contamination by swine ma-
nure. Pig farms have grown in size very 
rapidly, generating very large amounts of 
manure. The number of pig farmers is de-
clining annually. For example, in 1992 
Iowa had more than 30,000 pig farmers 
and in 1997 there were less than 18,000 
farmers. Some are raising concerns about 
animal care and welfare in current popular 
confinement systems. The farmers and 
workers who work in totally enclosed con-
finement systems are reporting health 
problems, usually respiratory ailments. 
Currently, the Food and Drug Administra-
tion is seriously questioning the use of 
subtherapeutic levels of antibiotics in live-
stock feeds. And we have recently experi-
enced the lowest pig prices in recent times, 
creating losses and eroding the equity of 
many farmers. 
In light of all these concerns and problems, 
alternative swine production and market-
ing approaches make a great deal of sense. 
When the current conventional systems 
are creating profound and widespread 
concerns, we are compelled to look else-
where for solutions, to think 1/ outside the 
box", to try new approaches, and to de-
velop new strategies. Probably, many of 
the problems the swine industry is experi-
encing are inherent to the current conven-
tional system that is being widely 
replicated. 
Alternative swine production systems 
have a number of common characteristics. 
The systems allow more freedom of move-
ment and choice to the pig. Therefore, the 
systems require a unique style of hus-
bandry or stockmanship. The systems rely 
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less on equipment, automation, and build-
ings to control the pig. Bedding is fre-
quently an integral part of the system. 
Solid manure is generated. The systems 
are less capital- and energy-intensive than 
conventional confinement systems, and 
therefore, have lower fixed costs. The sys-
tems may require more labor and on-site 
management. Frequently the systems are 
more sensitive to weather and season 
changes, because the pig environment is 
less controlled. For the farmer, the sys-
tems offer more flexibility, more versatility, 
and thus less risk than other more capital-
intensive systems with single-purpose 
buildings. The alternative systems also are 
well-suited for producing pork for spe-
cialty or niche markets. 
What we have learned about hoops 
Let's review what we know and what we 
have learned. First, a closer look at hoop 
structures. Certainly no other i,nnovation 
recently has created more interest in alter-
native systems than hoops. 
The first system I will review is hoops or 
hoop structures. Hoops have become 
quite popular in Iowa in a short time. 
Since 1996, we estimate over 1,500 hoops 
have been built in Iowa for raising pigs. 
These tent-like, low-cost structures are 
easy to build and quite versatile. Most are 
used for feeding grow-finish pigs. They 
work very well for gestating sows. Hoops 
are also used for gilt development, isola-
tion facilities, housing for light pigs, and 
breeding barns. Some farmers are farrow-
ing in hoops and putting early-weaned 
pigs in hoops. 
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We know that most hoops are used for fin-
ishing pigs and that the total cost of pro-
duction is similar to confinement, al-
though the cost structure is different. 
Hoops have lower fixed costs and slightly 
higher variable (bedding and feed) costs 
on a year-round basis. Hoop pigs require 
about 10 percent more feed in the winter 
because they are in a colder environment. 
Depending on bedding quality and the 
manager, it takes about 200 lbs. of bedding 
per pig. The bedding pack, although quite 
variable, has zones that generate heat. At 
cleaning, the manure composts easily 
when piled, reducing volume consider-
ably. Internal parasite (worm) control pro-
grams need to be aggressive in hoops be-
cause the pigs have contact with their fe-
ces. Otherwise, the pigs in hoops are quite 
healthy. Behavioral studies of pigs and 
surveys of farmers show that both the pigs 
and the farmers seem to like hoops. 
Hoops work well for housing gestating 
sows. Overall costs are competitive or 
lower than for crated gestation confine-
ment systems. In hoops, the sows live in 
groups on bedding. Feeding stalls are im-
portant to control individual sow feed in-
take, to minimize fighting, and to manage 
the sows as individuals. I think that indi-
vidual feeding sows are a necessity. 
Hoops with sows require little bedding 
and once-per-year cleaning. Batch farrow-
ing; i.e., moving large groups of sows in at 
a time, works better than introducing 
small numbers of sows. Sow feet and leg 
problems are greatly reduced. Reproduc-
tive performance has been similar to other 
sow housing systems. Rooting behavior in 
the hoops has not been a problem. 
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Iowa State University (ISU) has an inter-
disciplinary team of researchers working 
on hoops called "the hoop group". It in-
cludes the individuals listed in Table l. 
Encouragement and funding by the Le-
opold Center for Sustainable Agriculture 
has been important to this work and is 
deeply appreciated. Work has focused at 
the ISU Rhodes Research Farm in central 
Iowa, comparing finishing pigs in hoops 
and confinement. Pigs of similar genetics 
were fed identical diets, managed by the 
same staff at the same location. Two 
groups were fed, one in winter of 1997/98 
and one in summer 1998. Results of this 
work are shown in Table 2. 
In winter, the hoop pigs grew slower and 
were less efficient than the confinement 
pigs. In summer, hoop pigs grew faster 
and were more efficient. If we combine 
these two groups on an annual or year-
round basis, the results are shown in Table 
3. On a year-round basis, there were no 
major differences in feed intake, growth 
rate, feed efficiency, mortality, or lights for 
pigs in hoops compared to confinement. 
The pigs were scanned with real-time ul-
trasound before marketing. The results 
are shown in Table 4. In the winter group, 
the efficiency of lean gain was 8 percent 
better for the confinement pigs. All other 
measures were similar. The winter group 
was a fatter group - about 47 percent FFLI 
(Fat Free Lean Index) .The summer group 
was leaner (50 to 53 percent FFLI) and 
there were several differences. The con-
finement pigs were leaner with .86 vs .. 97 
in. of backfat, had 9 percent larger loin eye 
areas with 6.4 vs. 5.9 sq. in. LEA (Loin Eye 
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Area), and an overall greater percentage of 
lean, 50.2 percent vs. 52.8 percent FFLI. 
Lean gain and efficiency of lean gain were 
similar for the two housing systems. 
The scan data averaged over one year are 
shown in Table 5. On a year-round basis, 
pigs in confinement seem to be leaner than 
pigs in hoops. This may be a result of 
feeding identical diets to both systems. 
Many farmers report adding a fibrous feed 
to hoop diets which may alter this effect of 
less leanness in hoops. 
What we have learned about outdoor 
. farrowing 
For the last nine years, ISU has been re-
searching and demonstrating outdoor or 
pasture farrowing at the ISU Western Re-
search Farm, Castana, IA. Major work has 
focused on comparing piglet mortality in 
different styles of floorless outdoor far-
rowing huts. The English arc-style hut 
was superior with less than a 4 percent 
prewean mortality rate. The other huts 
had higher mortality, up to 20 percent. We 
think this is a result of size, shape, and 
having the door in the corner rather than 
the center. Size, however, is not a major 
factor. When we compared three sizes of 
English style huts, there was no difference 
in piglet mortality. We tried fenders on 
these huts and found no advantage com-
pared to using rollers or doorway barriers. 
Early weaning is compatible with outdoor 
farrowing if nursery flow is adequate. Al-
falfa grazing of gestating sows works well 
and can reduce feed needs by about 50 
percent. Budgeting work shows that out-
door farrowing is cost-competitive and 
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may have advantages when coupled with 
early weaning or hoops for gestation. 
What we have learned about deep-bed-
ded Swedish feeder pig production 
systems 
A small deep-bedded Swedish feeder pig 
production system was demonstrated for 
two and one-half years at the lSU 
Armstrong Research Farm, Lewis, lA. 
Over 3,500 visitors observed this demon-
stration. The breeding and gestation of the 
sows were performed in a hoop. The 
matings were 70 percent artificial insemi-
nation and resulted in a 95 percent farrow-
ing rate. Litter size and pig birth weight 
were excellent. The sows were farrowed 
in a remodeled 1950s-style farrowing 
house using farrowing boxes. Prewean 
mortality was very high (>27 percent) and 
occurred primarily in the first three days 
after birth. Results are shown in Table 6. 
At 10 to 14 days after farrowing the boxes 
were removed and group lactation of 10 to 
14 litters was allowed. The group lacta-
tion worked welL The pigs were weaned 
at about five weeks of age by removing the 
sows. The pigs remained in the same set-
ting and in the same group to minimize 
weaning stress. The pigs remained to-
gether for 26 days after weaning for a 
nursery phase. Growth rate without feed 
antibiotics was 1.22 lb / day (Table 7). A 
comparison of this Swedish system perfor-
mance to the top one-third of lSU Swine 
Enterprise Record farmers is shown in 
Table 8. Because of large litters and high 
conception rates, the Swedish system was 
superior to the lSU Record averages. We 
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plan to try the system again, but will far-
row the sows in farrowing crates and 
move litters to group lactation at 10 to 14 
days of age. This approach should make 
the prewean mortality more manageable. 
Conclusion 
There are many future challenges regard-
ing alternative swine production and mar-
keting systems. Farrowing and rearing 
early-weaned pigs in hoops is an area of 
interest. Marketing networks for natural 
pork and organic pork are starting. Strate-
gies to raise pigs without antibiotics and 
organically are needed. All the systems 
need refinement. We are past the feasibil-
ity stage and are moving rapidly to the 
fine-tuning stage. 
Closing thoughts 
As we near the new millennium, I will 
close with two or three thoughts. First, I 
am impressed by the interest of young 
people in these systems. Many are here to-
day. The human element is critical to agri-
culture. Sometimes we forget that. We 
must keep the swine industry "equal ac-
cess", and have opportunities for young 
people to enter it. 
Also, "Hoop structures are Y2K compli-
ant." This statement shows not only the 
weakness of many systems, but also the 
inherent simple strength of the alternative 
systems. And a quote by a great philoso-
pher of our time: "When you come to a 
fork in the road, take it," by Yogi Berra. 
Don't be afraid of change or risk,that's 
how new systems are developed. 
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Table 1. Hoop Initiativel"Hoop Group" 
Jim Kliebenstein 
Mark Honeyman 
Don Lay 
Jay Harmon 
Tom Richard 
Brad Thacker 
EconomicslBudgets 
Production Nutrition 
Behavior 
Environment 
BeddinglManure 
Health 
An interdisciplinary team sponsored by the Leopold Center for Sustainable Agriculture. 
Table 2. Performance of finishing pigs in hoops and confinement. 
Winter Summer 
Hoop Conf Hoop 
Start Weight 101 97 36 
End Weight 252 254 260 
ADFI 6.03 5.94 5.34 
ADG l.53 l.60* 1.91 
FIG 3.95 3.72* 2.79 
Mortality % 3.0 l.5 2.0 
Lights % 5.5 6.2 l.8 
*p< .10 
Table 3. Performance of two groups of finishing pigs in hoops and confinement 
averaged over 1 year. 
Hoop Conf 
ADFI 5.69 5.67 
ADG l.72 l.71 
FIG 3.37 3.34 
Mortality % 2.5 3.0 
Lights % 3.7 3.1 
Conf 
38 
260 
5.39 
l.82* 
2.96* 
4.5 
0.0 
(Data shown in Tables 2 through 5 were collected at the ISU Rhodes Research Farm. Two groups 
were fed, one in winter of 1997/98 and one in summer 1998.) 
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Table 4. Carcass scan data of pigs fed in hoops and confinement. 
Winter Summer 
Hoop Conf Hoop Conf 
Back fat, in. 1.16 1.14 .97 .86* 
LEA, sq. in. 5.36 5.29 5.91 6.43* 
Lean, % 47.3 47.3 50.2 52.8* 
Leangain/d .50 .53 .66 .66 
Eff. Lean gain 12.2 11.2* 7.2 7.4 
*P< .10 
Table 5. Carcass data of two groups of finishing pigs in hoops and confinement 
averaged over one year. 
Hoop Conf 
BF, in. 1.07 1.00 
LEA, sq. in. 5.64 5.86 
Lean % 48.8 50.1 
Lean gain/d, lb. .58 .60 
Eff. Lean gain 9.7 9.3 
Table 6. Farrowing phase results of a deep-bedded Swedish sIstem in Iowa. 
GrouE1 
. A-I B-1 A-2 B-2 A-3 B-3 A-4 B-4 A-5 
No. oflitters 14 14 14 14 13 12 14 13 9 
Farrowing rate, (%) 100 93 100 100 100 86 92 87 100 
No. pigs born alive 149 136 168 143 162 142 156 129 109 
No. pigs born alive/litter (ave.) 10.6 9.7 12.0 10.2 12.5 11.8 13.0 9.9 12.1 
Ave. birth weight (lb) 3.5 4.0 3.8 4.5 3.9 4.1 3.7 4.1 3.8 
No. pigs weaned 113 105 142 117 103 81 100 100 67 
No. pigs weaned/litter (ave.) 8.1 7.5 10.1 8.4 7.9 6.8 8.3 7.7 7.4 
Ave. weaning weight (lb) 17.4 18.2 26.7 26.7 23.4 23.0 23.0 27.5 19.6 
Ave. age at weaning (days) 31.6 29.3 35.1 34.4 35.3 35.2 35.3 34.8 33.8 
No. pigs weanedlbom alive (%) 75.8 77.2 84.5 81.8 63.6 57.0 64.1 77.5 61.5 
Farrowing interval (daYS)2 13 7 5 7 6 5 4 9 7 
Average Parity 1.0 1.0 2.0 2.0 3.0 3.0 4.0 2.4 2.7 
lGrOUpS are denoted by letters and numbers. The letter (A or B) refers to the group of sows and 
the number refers to the farrowing. 
2Farrowing interval = no. of days from first to last sow farrowing in the group. 
(Data shown in Tables 6 through 8 were collected over two and one-half years at the ISU 
Armstrong Research Farm in Lewis.) 
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Average 
13 
95 
144 
11.3 
3.9 
103 
8.1 
22.8 
33.9 
71.7 
7.6 
2.3 
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Table 7. Nursery phase performance of a deep-bedded Swedish system in Iowa. 
GrouEI 
A-I B-1 A-2 B-2 A-3 B-3 A-4 B-4 A-5 
No. pigs weaned 113 105 142 117 103 81 100 100 67 
Ave. wean wt. (lb) 17.4 18.4 26.7 26.7 23.4 23.0 23.0 27.5 19.6 
Ave. wean age (days) 32 29 35 34 35 35 35 35 34 
Nursery duration (days) 29 27 26 27 28 26 23 22 27 
Ave. selling age (days) 61 56 61 61 63 61 58 57 61 
Ave. selling wt. (lb) 51 56 61 65 52 58 53 51 44 
Ave. nursery ADG (lb/day) 1.14 1.39 1.29 1.36 1.14 1.31 1.30 1.03 .91 
IGroups are denoted by letters and numbers. The letter (A or B) refers to the group of sows and 
the number refers to the farrowing. 
Table 8. Reproductive performance of a deep-bedded Swedish system in Iowa. 
Litter/sow/year 
Farrowing interval (days) 
Pigs born/sow/year 
Pigs weaned/sow/year 
20 
Swedish 
Demo. 
2.35 
155 
26.4 
18.9 
ISU Swine 
Ent. Records 
(top 1/3) 
1.92 
190 
19.1 
17.5 
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Average 
103 
22.8 
34 
26 
60 
55 
1.22 
